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During the selection and retention process in a medical record
technology program, it is advantageous to identify those students who
will fulfill the program's course requirements, as well as subsequently
pass the accreditation examination.

Graduates of such a program at

Wbstern Kentucky University were studied to identify these demoaraphic
and academic indicators.

Using a stepwise multiple regression

analysis, the variables of high school grade point average (GPA),
college GPA, and composite ACT score were found to be significantly
related to medical record GPA.

Using the maximum Rsquare improvement

technique, the variables of high school GPA, college GPA, age entering
the program, English ACT score and number of credits at graduation were
found to be significantly related to overall college GPA at graduation.
Multiple regression analysis indicated that high school GPA and
composite ACT score were found to be the best predictors of overall
performance on the accreditation exam, though the relationship was not
significant.

Using the discriminant analysis technique, several

variables were found to be significant in determining which students
will pass the exam and which students will fail.

Based on information

age when entering the program, and number of medical record core
courses repeated contributed significantly to the model.

The model was

applied to the actual data with a pass/fail accuracy rate of 82% for
uil students and a rate of 84% for those students passing the exam.
Based on additional information after graduation, the variables of
medical record GPA, composite ACT score, age when entering the program,
and nuMber of credits received at graduation contributed significantly
to the model.

The model was applied to the actual data with a

pass:fail accuracy rate of 78% for all students and a rate of 89% for
those students failing the exam.

CHARIER I
INTRODUCTION AND REVIEW OF LITERATURE

Introduction

Prospective pricing, ushered in by the Tax Equity and Fiscal
Responsiblity Act of 1982, brought unprecedented change to the health
care industry.

Reimbursement for Medicare patients was no longer based

on actual charges incurred during the hospital stay, but rather on a
payment per diagnosis grouping system. These "groups", called Diagnosis
Related Groups (DRGS), are determined solely on information contained in
the patient's medical record. Consequently, the medical record
profession and its members were declared pivotal to the success of the
prospective pricing scheme. (1)
Once the importance of the medical record to reimbursement was
recognized, medical record professionals realized that their
reponsibilities, by necessity, were changing.

A 1985 survey of medical

record directors in 1,216 hospitals found that there has been an
increase in the number of functions for which their departments are
responsible since the advent of the prospective pricing system (PPS).
These include the translations of clinical data into ICD-9-CM codes and
the grouping of these codes into diagnosis related groups, as well as
the production of various management reports used in hospital
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administration.

In addition, the vast majority of respondents either

agreed or strongly agreed that the functions of their medical record
department have become more complex since the implementation of
DRG-based prospective payment. (2)
According to Bernstein, the added complexity of medical record
tasks has resulted in a need for greater expertise on the part of
medical record practitioners.

Indications of this need include the

participation of medical record personnel in DRG education programs, the
hiring of more highly skilled employees and the involvement of the staff
in departmental and self evaluations. (2)

The implementation of the PPS

system has also caused an increase in the demand for medical record
practitioners.
While the implementation of the prospective pricing system is
largely responsible for the current demand, Schramm cites four
additional factors which will contribute to the ccltinued demand for
practitioners. The first factor is growth in long term care services.
The health care industry's growth is occurring in long term care and
home care settings.
open.

As some hospitals close, long term care facilities

A 1986 American Health Care Association report showed there were

1,609,416 long term care residents, up from 1,328,000 in 1980.

The

growth of nursing home expenditures as a percent of total US health
expenditures has grown fom $0.2 billion in 1950 to a projection of $58.5
billion for 1990, according to the Health Care Financing Administration
(HCFA) and Salomon Brothers. (3)
The second factor is the aging of the population.

In 1980, 26

million people (11 percent of the population) were 65 or older according
to the US Bureau of the Census.

Projections for 2010 indicate that 39

million people (14 percent of the population) will be 65 or older.

The
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greying of America could directly affect the demand for long term care
services. (3)
The third factor is alternate care for Acquired Immunodeficiency
Syndrome (AIDS) patients. The AIDS epidemic currently affects
approximately 50,000 people.

The US Public Health Service (PM

recommends alternative settings, such as hospices and home care
settings, instead of hospital acute care units. The PHS estimates
300,000 people will be diagnosed with AIDS by 1991 and 170,000 will have
died. (3)
The final factor is changing reimbursement policies.

Medicare and

Medicaid proposed regulation changes are at the forefront of health care
industry news.

Ambulatory visit groups (AVCs) and severity of illness

may be incorporated into the Prospective Payment System, or a separate
payment system may be created.

HCFA has contracted with two groups to

study alternative payment systems. (3)
All of the above points accelerate the need for more clinical
documentation.

Medical record professionals will be drawn away from the

hospital to more specialized settings and other related opportunities.
Diversifying opportunities creates competition for medical record
personnel.

Hospital medical record departments must compete for medical

record personnel with, for example, cancer registries; vendors; computer
and accounting firms; alternate care settings; utilization review,
quality assurance and risk management; and the health insurance
industry. (3)
There are two levels of credentialed medical record practitioners,
the Accredited Medical Record Technician (ART) and the Registered Record
Administrator (PR!;).

Medical record technicians have either graduated

from a two-year program or have completed the American Medical Record
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Association's WINO Independent Study Program and have successfully
written a national exam to receive the Accredited Record Technician

uum

credential.

Medical record administration programs are four-year

programs and graduates are eligible to write a national exam to receive
the Registered Record Administrator (PRA) credential.

Approximately 700

graduates write the certification examination to become registered
record administrators each year.

Approximately 1,300 graduates write

the examination yearly to become accredited record technicians.

Of

these, 100 to 200 are candidates who have completed the AMRA-sponsored
Independent Study Program.

A recent survey indicates that the number of

graduates from medical record administration (MRA) and medical record
technology (MRT) programs is increasing, reversing the downward trend
seen in the early 1980s. (4)
The anticipated demand for medical record professionals is
supported by several studies.

The American College of Health Care

Administrators and Arthur Anderson & Co.'s 1984 study "Health Care in
the 1990's:

Trends and Strategies" predicted an overall shortage of

medical record personnel.

One-third of 1,000 survey respondents

indicated a shortage will occur.

The US Bureau of Labor Statistics

predicts a 75 percent increase in new jobs for medical record
technicians by the year 2000 making this one of the nation's top 10
fastest growing careers. (3)
Also, according to the Bureau of Labor Statistics, the medical
record technician profession ranks 10th out of the 15 fastest growing
occupations requiring postsecondary education but less than a
baccalaureate degree. The expected percent of growth through 1995 for
the MRT profession is 31 percent. (5)

Moreover, the American Society of

Allied Health Professions (ASAHP) is forecasting a "serious and
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intractable shortage" of allied health personnel to meet escalating and
diversifying health care industry demands.

The medical record

profession is included in the statistics, and personnel shortages are
anticipated. (3)
The medical record education programs should be able to meet the
needs of the profession in the 1980's.

However, medical record

educators and practitioners express many concerns about the present
state of medical record education. There is concern that graduates are
not qualified to ensure data quality, utilize today's computerized
systems, or manage in a competitive environment. (1)
The first statement of AMRA's mission is "to achieve and maintain
the highest attainable levels of professional competence in those who
manage health records and health information systems". (E)

Given this

mission and the concerns identified with respect to medical record
education and accreditation, the AMRA Board of Directors and Council on
Education recommended that AMRA convene a national task force to examine
critical issues surrounding higher education and specialty
accreditation, and to advise AMPA on its long-range policy alternatives
to assure quality education for the medical record administrator and
medical record technician. (1)
In 1985, AMRA's Board of Directors, in conjunction with the Council
on Education, developed a white paper report, to describe the state of
education in the medical record profession.

This report served as a

basis by which the association could affirm the strengths of the
profession's educational endeavors and recJiz:lend sL..L

brig-term

measures to further strengthen the means by which those who enter the
profession are prepared. (1)
The task force recommended that AMRA organize a national effort to

market the profession so that the best and the brightest students
interested in information management and technology will see the field
as one which is both challenging and rewarding.

The student possessing

the academic qualifications and personal characteristics that are
necessary to take the profession into the next century must be
attracted.

Students with marginal qualifications and passive attitudes

must be discouraged. (4)
The task force is of the opinion that marketing simply to increase
the number of applicants is the wrong strategy.

The field of medical

records continues to suffer from a clerical image despite the fact that
it is the allied health profession with the clearest potential for
promotion and job expansion to new and nontraditional opportunities.
The emphasis on timely and accurate patient information suggests a
bright future for the profession.

At the same time it suggests the need

for medical record admini6trators who are effective managers and problem
solvers, and medical record technicians with impeccable data handling
skills. (4)
In addition, the medical record applicant pool is shrinking.

In

1990 there will be six million fewer US teenagers than in 1980.
Colleges and universities will be competing for the best students when
recruiting for their programs.

Medical record administration and

technology programs will not be exempt from the competition. (3)
As the demand for medical record technicians increases, it is
imperative that students who enter programs actually graduate and
successfully write the ART exam. A high attrition rate is costly in
terms of time and money spent by both the student and faculty.

It would

be useful for medical record programs to be able to better predict
student success or failure based on readily available information.
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Review of Literature

The prediction of future performance is certainly no simple matter.
Morris states that our educational history shows a rather pronounced
trend away from qualitative factors to the more quantitative--from the
subjective to the objective.

Morris further states that as a very

important part of this trend, scientifically developed, systematically
standardized, and carefully validated tests have emerged as our most
reliable tool in improving our predictive efficacy. (7)
There has been no shortage of investigations of the relationship
between certain variables and academic achievement in college.

A

majority of the studies have found the highest and most consistent
relationship between college academic performance and some measure of
academic performance in high school. The second most commonly used
predictors in addition to high school achievement are aptitude test
scores. (8)
The American College Testing Program (ACT) is one of the most
frequently used and highly regarded measures of academic potential.

An

impressive amount of covergent validity data demonstrating that ACT
scores covary significantly with college grade point average are
available. (9)
Many studies have examined the usefulness of the ACT and results
have been mixed.

Groenke (1969) compared the ACT scores of 959 freshmen

at Mesa Community College in Arizona with their college success, as
indicated by college GPA.

He found ACT scores to be significantly more

predictive for freshmen under the age of 21 than over, with a
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significantly higher correlation between the ACT scores and college GPA
of recent high school graduates who had completed an academic high
school program than for those who had completed a nonacademic program.
(10)
Other studies provided less positive recommendation for the ACT.
Baird (1969), who looked at a sample of 1,638 men and 1,079 women
completing their second year at 17 two-year colleges, found that high
school achievement indicators, which were only moderately successful,
were still better predictors of college success than the ACT exam. (10)
According to Morris, it has been known for a long time that the
best way to predict undergraduate performance for college grades is to
use a multiple index of the high school grade point average and
standardized test scores.

Neither alone does as well as the two

together. (7)
Lastly, location of the high school (urban vs. rural) from which
students graduate has not been found to affect college acaderic success.
Based on 1983 and 1984 information from the Kentucky Council on Higher
Education, there is no significant difference between academic success
in associate degree programs of graduates of rural high schools and
graduates of urban high schools.

Students were individually tracked for

eight semesters and there was no significant difference in the
percentages of rural and urban high school graduates entering associate
degree programs and subsequently graduating. (11) (Table I)
Specific to healthcare fields, Zagar found that objective measures
were significant predictors of graduation from nursing school, in that
the ACT assessment composite score was the most promising predictor of
college CPA and of graduation. (12)

In a 1976 study, Haplin found that

both high school CPA and ACT subtest scores individually and

Table I.

Rural-Urban Retention in Higher Education in Kentucky

First-Time
Associate
University
Freshmen

Graduated
With
Associates

Graduated
With
Other Degr

Still
Enrolled

1983

Not
Enrolled

Rural
Urban

467
285

121
59

28
25

92
57

226
144

% Rural
% Urban

100
100

26
21

6
9

20
20

48
51

Rural
Urban

333
642

84
135

17
29

76
173

156
305

% Rural
% Urban

100
100

25
21

5
5

23
27

47
48

800
927

205
194

45
54

168
230

382
449

100
100

26
21

6
6

21
25

48
48

1984

Total
Rural
Urban
% Rural
% Urban

Note: Includes students who graduated from high school the previous
spring semester and enrolled at a Kentucky public university the next
fall semester.

Source:

Kentucky Council on Higher Education Data Base, 1983-1987.
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collectively were significantly related to first-, second-, and
third-year nursing

As with few exceptions.

The increase in predictive

power was greater than 100% for each of the three years when the ACT
scales were used to suppplement high school GPA in the prediction of
nursing GPA. (9)
Several studies exploring success in medical record programs have
been conducted.

A study in 1977 by Bistreich found that the high school

grade point average was not significant in predicting graduation and
withdrawal from a medical record technician program. Further, none of
the independent variables (high school CPA, number of natural science
courses taken in high school, high school English, natural science and
mathematics grades, percentile rank in high school and college GPA at
time of selection into the program) were able to predict graduation with
any level of confidence. (13)
A 1981 study by Eichenwald correlated interests and personality
traits of practicing medical record administrators with those of
students currently enrolled in medical record administration.

This

study focused on job and career satisfaction among medical record
administrators. (14)

Plevak conducted a study in 1984 dealing with the

relationships among interest, Abilities and personality traits that may
identify potentially succesful medical record technician students versus
potential dropouts.

Plevak used three standardized tests to measure

interest, abilities, and personality types:

the Test of Adult Basic

Education (TARE), Strong-Campbell Inventory (SCII), and Myers-Briggs
Type Indicator (MTBI).

Plevak found a high correlation between TABE

test scores and final grades, indicating the significance of basic
skills in successful completion of the program.

Plevak also identified

the personality types and similarities of students who are most likely
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to successfully complete the program and those who would withdraw. (15)
A 1986 study by Slovensky focused on the appropriate use of three
cognitive measures in predicting success in a medical record technician
program.

Students in this particular program completed one year of

pre-professional courses at a junior college prior to taking technical
courses in the MRT program. The measures included in the study were 1)
entering grade point average, 2) Nelson-Denny Reading Test (N)RT) Form
C, total score, and 3) TABE Level D, arithmetic portion, total scores.
Slovensky found that the correlation between the NDRT score and MRT
grade point average was not significant. Correlations between the
entering grade point average and the TABE score and the MRT GPA were
significant at the .05 confidence level. (16)
Medical record professionals have expressed concern over medical
recora education in general, and specifically, the quality of students.
Members of AMRA's (American Medical Record Association) 1984 House of
Delegates met in groups to discuss major issues confronting the
profession.

One of the issues questioned whether tomorrow's

practitioners would possess the skills necessary to meet the demands of
a changing health care environment.

The skills of future practitioners

were perceived to be at risk because of problems encountered by
educational programs.

One problem discussed related to an emphasis on

quantity of students rather than quality of students. (17)
Following the 1984 meeting, Osborn conducted a survey of all
directors of medical record educational programs.

The purpose of this

study was to gather empirical data to substantiate the existence of
these problems and similar concerns resulting from a survey conducted
during the Educators' Workshop at the 1984 Annual Meeting.

Program

directors were asked to respond to questions related to academic
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qualifications of students enrolled in medical record education
programs, whether programs have an open admissions policy, and student
applicant pools.

Seventy-seven percent of all program directors

believe that incoming MRA/MRT students are qualified.

Eighty-four

percent of the MBA program directors and 72 percent of the MRT program
directors stated that their students are qualified. The lack of basic
communication skills and inadequate math and problem-solving skills
were the most common student deficiencies cited. (17)
Related to the qualifications of students is the determination of
whether programs have open admissions policies. Forty-six percent ot
all programs have an open admission policy--24 percent of the MBA
programs and 61 percent of the MRT programs.

For those programs that

do not have an open admissions policy, the GPA required for admission
ranges from 2.0-2.8 on a 4.0 scale. The range for MBA programs is
2.0-2.8; the range for MRT programs is 2.0-2.5.

In addition to or in

lieu of the grade point average, some programs also use personal
interviews and placement tests as part of the admission criteria. (17)
The issue of selectivity vs. non-selectivity in the admissions
process is highly controversial among educators for many reasons.
Proponents of the selectivity process present cogent arguments based on
several sound and rational conclusions.

First, it is argued that it is

economically unfeasible to enroll students who are poor academic risks,
since higher attrition rates will occur when selective admissions
criteria are not applied.

Second, some more qualified student may be

denied admission simply because of lack of space.

Therefore, why not

exclude those who probably will not succeed anyway, thus leaving more
room for the more able?

A third argument is that severe emotional

trauma is suffered by students who fail in a program. Fourth,
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proponents of selective admissions feel that non-selectivity can lead to
an academic program that is diluted in breadth and quality as
instructors gear their teaching and expectations to the lower academic
level of their student body. (18)
Arguments against selectivity are equally strong.

The major

argument being one which is concerned with moral, ethical and humanistic
values.

Selective admissions procedures have been shown to work against

cultural and ethnic minority groups as well as against the poor and
educationally disadvantaged. (18)
Additionally, critics challenge the validity of current predictive
measures which are used to exclude students.

A literature search by

Bello (1978) failed to find any study which could identify factors which
definitely predict success or failure for a student.

Numerous studies

present evidence of significant correlations, but none are strong enough
to use as absolute predictors. (18)

Statement of the Problem

The purpose of this research is to identify objective, practical,
and easily obtainable indicators of academic success in a medical record
technology program and of attainment of a passing score on the
accreditation exam.

14
Need and Significance

One published study examined predictors of success in a medical
record technology program.

This study, however, focused on the

personality characteristics which are common to successful medical
record students. (14)

Another study centered around job and career

satisfaction among medical record administrators (13) and a third study
dealt with the significance of the high school grade point average and
high school course grades in predicting graduation and withdrawal from a
medical record technology program. (12)

An additional study focused on

three cognitive measures and the prediction of academic success in
5

medical record technology professional courses. (15)
There has been no attempt to identify multiple academic and
demographic variables which may indicate successful completion of
curriculum requirements in a medical record technology program and
attainment of a passing score on the accreditation exam.

Identification

of these variables would assist the faculty in the selectiun and
retention of students who will graduate from the program, as well as in
advisement of those students who are at risk for failing the
accreditation exam.

In an attempt to identify these variables, the

Medical Record Technology Program at Western Kentucky University and the
graduates from that program were studied.

15

Program Characteristics

The Medical Record Technology program at Western Kentucky
University was instituted in August 1977, and accredited by the American
Medical Record Association in 1979.

The program is one of two programs

in the Department of Allied Health.

As of August 1988, 131 students had

graduated from the program.
The Medical Record Technology program complies with a
program-specific admission and retention policy. (Appendix PO

An

admission policy is necessary to reduce subjectivity in making admission
decisions and to serve as a guide to the Departmental Admissions
Committee responsible for student selection. Decisions regarding
admission are based on several criteria, including objective criteria
such as scores on the American College Testing Program exam (ACT) and
high school grade-point average (CPA).
A point system is applied to each criteria and applicants with the
highest cumulative scores are accepted for enrollment in the Program.
Members of tke Departmental Admissions Commdttee assign points for each
applicant independently.

(The committee consists of the Head of the

Allied Health Department, the Director of the Medical Record Technology
Program, and the Program faculty members.)
The Medical Record Technology program curriculum currently consists
of 72 credit hours, 35 of which are considered to be medical record core
course credit hours.

While the curriculum has occasionally been

revised, the number of credit hours and medical record core course
credit hours has remained relatively constant. (Appendix B)

The program

requires six semesters of coursework, including two summer terms in

1

1(3
which the students participate in field experience.

Students with

previous college work may complete the program in five semesters and are
referred to as "fast-track" students.
A program retention policy is necessary to deal with the occasional
student who does not make the anticipated progress after acceptance into
the program. According to the program retention policy, a student who
makes below 2.0 or "C" in any medical record course is required to
repeat the course. (Appendix A) Consequently, if a student must repeat
a course, it is usually necessary to wait until the following year since
the majority of medical record core courses are offered only once a
year. (Appendix B)
Upon satisfactory completion of the required coursework, students
are eligible to write a national accreditation examination.

This

ns
competency-based examination consists of 200 multiple choice questio
and covers 10 subject areas.

In 1985, the exam was changed from a short

knowledge/recall question format covering six areas, to the current
competency-based format incorporating problem-solving questions.

Also

starting in 1985, the number of times that the exam was administered
during each year was reduced from twice a year to once a year.

Of the

131 graduates from the medical record technology program, 125
subsequently took the exam.
Passing scores on the examination are set by the Examination Review
Subcouncil of the American Medical Record Association. From 1980-1984,
the pa,psing scores ranged from 66 to 6B percent.

In 1985 when the

competency-based exam was introduced, the passing score was set at 61
percent.

Also prior to 1985, candidates failing the exam three times

were required to obtain special permission from the Council on
Certification of the American Medical Record Association before taking
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the exam again.

With the introduction of the competency-based exam, the

mandatory special permission clause was eliminated and candidates were
then allowed unlimited rewrites. (23)

During those same five years, an

average of 75 percent of the accreditation test-takers passed on their
first try. (19)

Hypotheses

Hypothesis I. Overall performance on the accreditation exam is related
to academic and demographic data available at the time the student
enters the medical record technology program and upon graduation from
the program.

Hypothesis II.

Medical record grade point average is related to

academic and demographic data available at the time the student enters
the medical record technology program and upon graduation from the
program.

Hypothesis III.

Overall grade point average at graduation is related to

academic and demographic data available at the time the student enters
the medical record technology program and upon graduation from the
program.

Hypothesis TV. Characteristics of students who will pass the
accreditation exam can be identified using academic and demographic data
available at the time the student enters the medical record technology
program and during progress through the program.
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Hypothesis V. Characteristics of students who will pass the
accreditation exam can be identified using additional academic data
available at the time of graduation.

Delimitations

1. The population will be delimited to graduates of the Medical Record
Technology Program at Western Kentucky University who have subsequently
written the accreditation exam.

2. Collected information will be delimited to information in individual
student files and accreditation examination results reports generated by
AMRA.

Definition of Terms

academic success - For purposes of this research, academic success is
considered to be the completion of all courses and attainment of the GPA
necessary for graduation.

accreditation exam - TWo-hundred multiple choice question exam
administered once a year to graduates of medical record technology
programs and of the AMRA Independent Study Program.

Prior to 1985, the

exam covered 6 subject areas and was administered twice a year.

In
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1985, the exam was expanded to ten subject areas and administered only
once a year. This same year, the exam was also changed to a
competency-based format.

Competency-based test items are developed at

higher taxonoadc levels which require students to apply knowledge and
solve "real-life" problems, rather that merely recall facts. (19)

A

passing score on the test leads to the credentials of Accredited Record
Technician (AM.

AIDS - Acquired Immunodeficiency Syndrome is an epidemic, transmissible
retroviral disease due to infection with human immunodeficiency virus
(HIV), manisfested in severe cases as profound depression of
cell-mediated immunity, and affecting certain recognized risk groups.
(20)

Ambulatory Visit Group (AVG) - System similar to DRCs, except that the
groups are applied to outpatient services.

American Medical Record Association (MARA) - The professional
organization of medical record practitioners.

Diagnosis Related Group (DRG) - Diagnostic related groups are the
cornerstone of the prospective pricing system. Diagnostic codes located
in the ICD-9-CM coding system are currently grouped into 473 DRCS.
Patients within the same DRG can be expected to evoke a set of clinical
responses which will, on a statistical average, result in an
approximately equal use of hospital resources. (21)

Health Care Financing Administration (HCFA) - Federal agency which is

2)
responsible for the administration of the prospective pricing system.

ICD-9-CM - International Classification of Diseases, Ninth Revision,
Clinical modification, is a universal classification for grouping
illnesses.

Medicaid - State admininstered program established by the 19E5 Title XIX
amendment to the Social Security Act.

This program was designed to meet

the health needs of persons who receive aid through the program for
families with dependent children (AFDC) or who only have marginal
incomes and resources insufficient to meet the cost of necessary medical
services.

This program receives partial support from the federal

government, but is essentially a state supported and administered
program.

medical record core courses - Courses in the medical record technology
curriculum at Western Kentucky University which comprise the basis of
the program.

Students in these courses are medical record technology

students exclusively, with the exception of enrollees in two courses.
Eight medical record courses were included in the curriculum in 1977 and
three additional courses were included by 1987. (Appendix B)

medical record technology program - Two-year program whose graduates are
eligible to write the accreditation exam.

Medicare - Federally administered program established by the 1965 Title
XVIII amendment to the Social Security Act and provided for health care
for the aged and others under the age of 65.

Title XVIII consists of
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two programs, Part A, the Hospital Insurance Program, provided health
insurance for inpatient services and hone health care. Part B,
Supplementary Medical Insurance, provided for insurance to cover the
costs of most physicians' services and certain other services not
covered under Part A.

Prospective Pricing/Payment System (PPS) - The method of reimbursement
for hospital services for Medicare patients based on a payment per
diagnosis.

y
Severity of Illness - The patient's stage of disease is not directl
reflected in DR(; assignment.

Patients with multiple complications or

comorbid conditions are assigned to the same DRG as those with one
complication or comorbid condition.

Health care professionals believe

severity of illness must be considered to achieve equitable prospective
payment. (22)

CHAPTER II
r4ETHODOLOCY

The population for this study consisted of the graduates of the
Medical Record Technology Program at Western Kentucky University fom May
1978 to August 1988.

The non-random sample consisted of the 125

graduates who subsequently wrote the accreditation exam. Student files
maintained in the Allied Health Department were the source for
collection of demographic and academic data. Data relating to the
accreditation exam were obtained from program reports provided by the
American Medical Record Association. Data were collected for each
student and entered on the data retrieval form. (Appendix C)
The student's age was determined to be the age at which the student
took MR 100-Basic Health Record Principles, the first medical record
core course in the curriculum.

The rurality of the high school from

which each student graduated was based on the MSA (Metropolitan
Statistical Areas) map obtained from the Kentucky Council on Higher
Education. Kentucky non-rural areas were determined to be Bowling
Green, Lexington, Louisville, Owensboro and Paducah. All other high
school locations were considered as rural.

Students not graduating from

a Kentucky high school were classified as out-of-state.
Each student's high school grade point average, when obtainable,
was based on a 4.0 scale and rounded off to three digits. The students'
9')
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ACT scores were also obtained from individual files.

In instances in

which the student took the ACT more than once, individual subject scores
were used from the exam having the higher composite score. (Prior to
1982, this information was not required as part of the student's
application to the medical record technology program.

An attempt was

made to obtain missing scores from the Western Kentucky University
Advising Center, but records older than one to two years were not
available.)
The majority of medical record technology students have earned
college credit prior to taking the MR 100 course.

The number of prior

college credits earned, as well as the corresponding GPA (based on a 4.0
scale), was obtained from the students' transcripts.
The overall GPA at graduation/completion of the medical record
technology program requirements and total number of earned college
credits were also obtained from individual transcripts.

In cases in

which the student had earned one or more degrees through Western
Kentucky University, the number of hours was included in the number of
prior college credits earned, but not in the number of hours at
graduation.

(This figure included medical record technology required

hours only since many general education requirements had previously been
met.

Consequently, the total number of credits at graduation for these

cases was less than the required number; while credit was given for
these general education courses, the actual credit hours were not
carried over on the transcripts.)
The GPA for the medical record core courses was calculated for each
student.

The number of core courses/credit hours has increased

gradually from 26 credit hours or 8 courses in 1977 to 35 credit hours
or 11 courses in 1988.

The number of credit hours for each course was
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multiplied by the number of points for the course grade (A=1, B=2, C=3,
D=4) to obtain quality points for each course.

The sum of the quality

points was then divided by the number of medical record credit hours to
obtain the medical record GPA based on a 4.0 scale.

Medical record

technology students are required to obtain a grade of a 'C

or above in

all core courses, as stated in the program's retention policy.
must repeat a course is a grade of 'D' or 'F' is made.

Students

While the grades

for each repeated course were entered on the collection form, only the
required passing grade was considered in calculating the medical record
GPA.
Information pertaining to the accreditation exam was obtained from
computer printouts sent to the Medical Record Technology Program
Director from AMRA.

From 1977-1984,

f-hP

year and covered the following areas:

exam was administered twice a

1) anatomy, 2) statistics, 3)

medical records, 4) medical terminology, 5) medicolegal and 6) ICD-9-CM
coding.

Beginning in 1985, the exam was administered only once a year

and covered the folloying subject areas:

1) management, 2) legal

aspects, 3) personnel administration, 4) health information systems, 5)
health records, 61 information retention and retrieval, 7) health
statistics, 8) quality assurance, 9) classification systems and 10)
coding.
The number of questions in each subject area, as well as the
overall pass rate, are set on a yearly basis. (Table II)

Scores in

individual subject areas and the overall exam score were converted to
percentages to compensate for the variation in exam composition.
Following data retrieval, the variables were classified as either
independent or dependent.

The independent variables are as follows:

aae, 2) rurality of high school, 3) high school GPA, 4) ACT scores,

1)
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Table II.

Accreditation Exam Subject Areas Breakdown and Passing
Scores for 1979-1988

Date of AN ST
Exam
---

HR

MT

IF.G

MG PER

1979(F)

40

20

80

25

15

-

-

-

-

-

-

21 133 (66.5%)

1980(S)

40

22

75

27 16

-

-

-

-

-

-

20 133 (66.5%)

1980(F)

39

23

72

29

17

-

-

-

-

-

-

20 133 (66.5%)

1981(S)

38

21

80

27 14

-

-

-

-

-

-

20 135 (67.5%)

1981(F)

38

22

77

28

15

-

-

-

-

-

-

20 135 (67.5%)

1982(S)

40

21

77

27

15

-

-

-

-

-

-

20 135 (67.5%)

1982(F)

39

22

78

26 15

-

-

-

-

-

-

20 135 (67.5%)

1983(S)

40

20

80

25

15

-

-

-

-

-

-

20 135 (67.5%)

1983(F)

40

20

80

25

15

-

-

-

-

-

-

20 135 (67.5%)

1984(S)

42

22

73

27 16

-

-

-

-

-

-

20 135 (67.5%)

1985(F) -

20

30

- 16 20

10

14

20

20

30

20 122 (61.0%)

1986(F) -

20

28

-

20

27

10

9

23

19

24

201122 (61.0%)

1987(F) -

20

30

- 21

24

8

7

24

20

26

20 115 (E7.5%)

1988(F) -

20

30

-

24

8

7

24

20

26

20 120 (60.0%)

21

HIS

KEY
AN - Anatomy & Physiology
ST - Health Statistics
HR - Health Records
MT - Medical Terminolgy
LEG - Legal Aspects
MC - Management
PER - Personnel Administration
HIS - Health Information Systems
RR - Information Retention & Retrieval
QA - Quality Assurance
CSY - Classification Systems
ICD - Coding
(F) - Fall
(S)- Spring

RR

OA

CSY ICD

Passing
Score

%
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5) prior earned college GPA, 6) prior earned college credits, 7) earned
college credits at graduation, and 8) number of medical record courses
repeated.

Dependent variables are as follows:

1) college GPA at

graduation, 2) medical record technology GPA, 3) accreditation exam
score and individual subject scores (expressed as percentages), and 4)
pass/fail on the accreditation exam.

Both college GPA at graduation

and medical record technology GPA were also considered as independent
variables when considering accreditation exam performance.
Data were transferred from the data retrieval sheets to computer
sheets provided through campus Academic Computing and Research Services.
Statistical relationships were then determined using multiple regression
techniques (stepwise regression and maximum r-square) using the
Statistical Analysis System (SAS) package and discriminant analysis
using the Statistical Package for Social Sciences (SPSSx) package.

CHAPTER III
RESULTS

Descriptive Statistics

All 125 students in the sample were female, with a mean age of
20.53 (SD=4.89) at the time the first medical record course (MR 100)
was taken.

The minimum age was 17 and the maximum age was 47.

Seventeen students entered the program immediately following high
school with no previous college experience.

Sixty-eight of the

students graduated from high schools located in rural areas of
Kentucky, thirty-three from high schools in urban areas in Kentucky,
and twenty-four from high schools outside of Kentucky.
Information regarding high school grade point averages and ACT
scores was not available on several of the students, especially those
who entered the program during the first few years.

Based on the 99

students for whom this information was available, the mean high school
grade point average was 3.15 (SD=.500).

The minimum reported high

school GPA was 1.77 and the maximum was 3.99.

Both ACT composite

scores and subscores were available on 109 students. Cohl:usite scores
only were available for two additional students.

The mean English

subscore on the ACT exam was 18.87 (SD=4.15) with a minimum score of 9
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and a maximum score of 35. The mean math subscore was 13.92 (S15.96)
with a minimum score of 1 and a maximum score of 28.

The mean science

subscore was 15.07 (SD=5.61) with a minimum score of 5 and a maximum
score of 29.

The mean social sciences subscore was 19.40 (SD=4.66)

with a minimum score of 3 and a maximum score of 30. The mean
composite ACT score (N=111) was 16.86 (SD=3.69) with a minimum score of
9 and a maximum score of 28.
The majority of students had previous college experience prior to
entering the program.

One-hundred and eight students had accumulated

college credit before entering the program, with a mean grade point
average of 2.62 (SD=1.21) based on a 4.00 scale.

The minimum grade

point average was 1.23 and the maximum was 4.00.

The mean number of

credits hours accumulated was 44.44 (SD=34.14) with a minimum number of
3 and a maximum number of 191.

One student entered the proglam with

two associate degrees previously earned, one student with one associate
degree, and one student with a baccalaureate degree.
The mean medical record GPA was 3.185 (SD=.462) with a minimum GPA
of 2.16 and a maximum GPA of 4.00.

Since a grade of C or above must be

obtained in all medical record core courses, all medical record GPAs
were above 2.00.

Consequently, some students found it necessary to

repeat a course or courses.

Nine students repeated one course, one

student two courses, and one student three courses.
Students were found to have a mean GPA at graduation of 2.8E
(SD=20.88).

The minimum GPA was 2.06 and the maximum GPA was 4.00.

The number of college credits earned at the time of graduation ranged
from 52 to 159, with a mean of 95. (S)=20.88)

The student with a

minimum of 52 credits had earned a degree previously and only the
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credits obtained in fulfilling the medical record technolgy program
requirements were considered.
Eighteen of the 125 graduates writing the accreditation exam
failed on their first attempt.
the statistical analysis.

Subsequent retakes were not included in

Due to the variation in exam composition,

all scores were converted to percentages for all individual subject
areas, as well as for the overall performance.

The overall performance

on the exam ranged from 43% to 95% with a mean score of 73.3%
(SD=9.14).

The national mean score for the same time period was

73.10%. (Table III)

While individual subject scores on the exam were

collected and converted to percentages, it was determined that further
statistical analysis on this data would not be relevant to the study
since students may fail one or more subject areas and still pass the
exam.

Hypotheses

Hypothesis I—Overall performance on the accreditation exam is
related to academic and demographic data available at the time the
student enters the medical record technology program and upon
graduation from the program.
Both academic and demographic information are gathered for each
student at the time of application to the program.

Additional academic

information becomes available as the student progresses through the
program.

Multiple regression analysis was performed to describe the

relationship between selected items of information (independent
variables) and overall performance on the accreditation exam (dependent

3()

Table III.

Accreditation Exam Mean Percentage Scores

Year

MRT Program

National
-

Fall 1979

65.3

69.7*

Spring 1980

73.4

69.3*

Fall 1980

79.2

69.0*

Spring 1981

74.3

74.6

Fall 1981

76.0

76.9

Spring 1982

71.0

71.5

Fall 1982

73.9

73.2

Spring 1983

70.9

73.8

Fall 1983

85.1

75.4

Spring 1984

77.6

74.7

Fall 1984

69.5

76.9

Fall 1985

73.8

74.9*

Fall 1986

71.4

73.1

Fall 1987

71.1

73.7

Fall 1988

66.4

70.1

Average Total Mean
Percentage Score

73.3

73.1*
74.0

*Includes both students writing the exam for the first time and those
retaking the exam.
Note: National mean scores for students writing the exam for the first
time were not available for four exams. The national means for those
years include students taking the exam for the first time as well as
those students rewriting the exam. Generally, this combined mean is
lower than the mean for first-time writers only. The total national
mean was computed both with and without the combined means.
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variable).

The independent variables included in the analysis were:

1) age at the time the program was entered, 2) rurality of the high
school from which the student graduated, 3) high school GPA, 4) ACT
subscores, 5) ACT composite score, 6) college GPA when entering the
pLogram, 7) nuMber of college credits when entering the program, 8)
number of medical record core courses repeated, and 9) number of
credits at graduation.
Thirty observations were deleted from the analysis due to missing
values, the majority of which were high school grade point averages.

A

stepwise regression procedure indicated that the variables of high
school GPA and composite ACT score accounted for 32% of the variation
in overall performance on the accreditation exam. (Table TV)
Therefore, the dependent variable of overall performance on the exam
was only partially accounted for by this multivariate model.
Hypothesis II--Medical record grade point average is related to
academic and demographic data available at the time the student enters
the medical record technology program and upon graduation from the
program.
Academic and demographic data were also used in assessing the
relationship between selected variables and medical record GPA.
Independent variables included in this analysis were:

1) age at the

time the program was entered, 2) rurality of the high school from which
the student graduated, 3) high school GPA, 4) ACT subscores, 5) ACT
composite score, 6) college GPA when entering the program, 7) number of
college credits earned when entering the program, 8) number of n

ical

record core courses repeated, and 9) number of credits at graduation.
A stepwise regression analysis procedure was again used, with 30
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Table TV.

R

Stepwise Multiple Regression Analysis*

= 0.5679

R-= 0.32259
Analysis of Variance Table
Source
Regression
Error
Total

DF

Sum of Squares

2
92
94

Variables

2329.54
4891.89
7221.43

B Value

High School GPA
Cumposite ACT

3.4853
1.1282

Mean Square
1164.77
53.17

F
21.91

STD Error

Type II SS

F

1.6431
0.2229

239.2433
1362.2931

4.50
25.62

Prob ,F
0.0001

prob=1,F

0.0366
0.0001

Dependent Variable:

Overall Performance on Accreditation Exam

Independent Variables:

Age**, Rurality**, High School GPA, ACT
Subscores**, ACT Convusite Score, College
GPA When Entering the Program**, NUmber of
Credits When Entering the Program**, Umber
of Program Courses Repeated**, Number of
Credits at Graduation**

SAS
**

Variable failed to meet tolerance and minimum tolerance tests to
enter and remain in the regression equation.
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Observations being deleted due to missing values. The variables of
high school GPA, composite ACT score, and college grade point average
entering the program were found to be the best predictors, accounting
for 52% of the variation in medical record GPA. (Table V)

A slight

majority of the variation in medical record GPA was accounted for by
the multivariate model.
Hypothesis III—Overall grade point average at graduation is
related to academic and demographic data available at the time the
student enters the medical record technology program and upon
graduation from the program.
Academic and demographic data were also used in assessing the
relationship between selected variables and overall grade point average
at graduation.
were:

The independent variables included in the analysis

1) age at the time of entering the program, 2) rurality of the

high school from which the student graduated, 3)

high school GPA, 4)

ACT subscores, 4) ACT composite score, 5) college GPA when entering the
program, 6)

number of credits earned when entering the program, 7)

number of medical record core courses repeated, and 8) number of
credits earned at graduation.
The maximum R-square improvement technique was used for this
analysis with thirty observations again deleted from the analysis due
to missing values.

The independent variables of age, high school GPA,

English ACT score, grade point average when entering the program, and
the nuMber of credits at graduation were the best predictors of grade
point average at graduation, accounting for 61% of the variation.
(Table VI)

Additional variables failed to significantly add predictive

power to the model.

The multivariate model accounted for a majority of
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Table V.

R
R

2

Stepwise Multiple Regression Analysis*

=

0.7181

=

0.51561
Analysis of Variance Table

Source
Regression
Error
Total

Probz*F

DF

Sum of Squares

Mean Square

F

3
91
94

9.3934
8.8247
18.2181

3.1311
0.0970

32.39

Variables
High School CPA
Composite ACT
CPA Entering
Program

B Value

STD Error

0.4122
0.0281
0.0999

0.0727
0.0097
0.0313

Type II SS
3.1221
0.8211
0.9916

F

0.0001

Prob›F

32.20 0.0001
8.47 0.0045
10.23 0.0019

Dependent Variable:

Medical Record Grade Point Average

Independent Variables:

Age**, Rurality**, High School CPA, ACT
Siibscores**, ACT Composite Score, College
CPA When Entering the Program, NUffber of
Credits When Entering the Program**, NUmber
of Program Courses Repeated**, NUmber of
Credits at Graduation**

SAS
** Variable failed to net tolerance and minimum tolerance tests to
enter and remain in the regression equation.
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Table VI.

R =
R

-0

=

Maximum R-Square Improvement Regression Analysis*

0.7837
0.61425

Analysis of Variance Table
Source
Regression
Error
Total

DF

Sum of Squares
9.3524
5.8732
15.2256

5
75
80

Variables
Age
High School GPA
English ACT
GPA Entering
Program
Number of Credits
at Graduation

B Value

ProbF

Mean Square

F

1.8705
0.0782

23.89

SID Error

0.0001

Type 11 SS

F

Probzi- F

0.0241
0.4559
0.0266
0.14ED

0.0091
0.0807
0.0075
0.0339

0.5431
2.5001
0.9737
1.4518

6.94
31.93
12.43
18.54

0.0103
0.0001
0.0007
0.0001

-0.0057

0.0015

1.0493

13.40

0.0005

Dependent Variable:

Grade Point Average at Graduation

Independent Variables:

Age, Rurality**, High School GPA,
ACT Subscores, ACT Composite Score**,
College CPA When Entering the Program,
NuMber of Credits When Entering the
Program**, Number of Program Courses
Repeated**, Number of Credits at
Graduation

SAS
** Variable failed to meet tolerance and ndnimum tolerance tests to
enter and
remain in the regression equation.

3(i
the variation in grade point average at graduation.
Hypothesis TV—Characteristics of students who will pass the
accreditation exam can be identified using academic and demographic
data available at the time the student enters the medical record
technology program and during progress through the program.
Concerning selection and retention of students, it would be
helpful to identify differences in characteristics of those students
who pass the accreditation exam from those who fail. Discriminant
analysis was used to measure characteristics on which those students
passing the accreditation exam and those failing the exam differed.
Analysis was used for those characteristics available at the time the
student entered the pzogram and during progress through the program.
The variables in the analysis included 1) high school GPA, 2)
composite ACT score, 3) GPA upon entering the program, 4) age, and 5)
number of courses repeated.

This analysis led to a three variable

model, with composite ACT score, age, and number of courses repeated
contributing significantly to the model.

The proportion of variance in

the discriminant function explained by the three variables, 16%, is
equal to the canonical correlation squared.

Since the measure of the

relative importance of a function is indicated by the eigenvalue, the
total variance existing in the discriminating values of the function
will be indicated by the sum of the eigenvalues.

The total variance

existing in the discriminating values of the function pass/fail is .18.
(Table VII)
Wilks' larribda was also computed for each derived function to test
for the statistical significance of discriminating information not
already accounted for by the earlier functions.

Since lambda is an
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Discriminant Analysis Tables Before Graduation

Table VII.

=

0.3948

Canonical Correlation Squared =

0.1559

Canonical Correlation

Function

1

After
Function

Eigenvalue

Percent of
Variance

Cuffulative
Percent

0.18465

100.00

100.00

Chi-Squared

Wilks' Lathbda

20.588

0.84413

0

Significance

3

0.0001

0.8692
0.63833
-0.45882

Composite ACT
Age
Number of Courses Repeated
Variables
Included

Entered

1
2
3

0.3948

Canonical Discriminant
Function Coefficients

Variable

Step

DF

Canonical
Correlation

Composite ACT
Age
Courses Repeated

1
2
3

Wilks'
Lathbda
.93023
.87251
.84413

519.
.0029
.0002
.0001

Group Centroids
Group
1 (Passing Exam)
2 (Failing Exam)

Function 1
0.17483
-1.03927

Discriminant Groups:

Pass/Fail Accreditation Exam

Variables:

High School GPA,** Composite ACT Score,
GPA Entering the Program,** Age, NuMber
of Program Courses Repeated

*SPSSx
The F level or tolerance or variable included was insufficient for
**
further computation in the analysis.
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inverse measure of the discriminating power in the original variables
which has not yet been removed by the discriminant functions-the larger
lambda is, the less information remaining, and consequently, the less
discriminating power.

Wilks' lambda was .930 after the first function

was derived with a probability level of .0029.
after the three functions were derived.

Wilks' lambda was .844

This corresponds to a

chi-square of 20.588 with a probability level of .0001. (Table VII)
The means on all the functions are referred to as the group
centroid, which is the most typical location of a case from that group
in the discriminant function space.

A comparison of the group means on

each function indicates how far apart the groups are along that
dimension.

The group centroid for Group 1 (passing) was 0.17 and for

Group 2 (failing) was -1.04 with a difference of .87. (Table VII)
When the model was applied to the actual data, 84.1% of the cases
were accurately classified into Group 1 (error rate of 15.9) and 66.7%
were correctly classified into Group 2 (error rate of 33.3). Overall,
81.60% of cases were correctly classified. (Table VIII)

The small

nuMber of cases in Group 2 makes it difficult for the percentages to be
closer to the actual outcomes.

This model had a high accuracy rate of

classification for the groups of all students and those students
passing the exam.
Hypothesis V--Characteristics of students who will pass the
accreditation exam can be identified using additional academic data
available at the time of graduation.
A second discriminant analysis was conducted which included
additional variables which were available upon graduation.

The

variables in the analysis included 1) medical record GPA, 2) high
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Table VIII. Classification Results Before Graduation*

Actual Group

Number of
Cases

Predicted Group Membership
1

2

Group 1 (Passing Exam)

107

90
84.1%

17
15.9%

Group 2 (Failing Exam)

18

6
33.3%

12
66.7%

*SPSSx
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school GPA, 3) number of credits at graduation, 4) composite ACT score,
5) CPA at graduation, 6) age, and 7) number of courses repeated.

This

analysis led to a four variable model, with medical record CPA,
composite ACT score, age, and nuMber of credits received at graduation
contributing significantly to the model.

The proportion of variance in

the discriminant function explained by the four variables is 24%.
Wilks' laMbda was .8310 after the first function was derived with a
probability level of .0000.

Wilks' lambda was .7638 after all four

functions were derived. This corresponds with a chi-square of 32.604
with a probability level of 0.00. (Table IX)
The group centroid for Group 1 (passing) is .23 and Group 2
(failing) is -1.34 with a difference of 1.11. (Table IX)

The

difference was .24 greater for the two groups than in the first
discriminant analysis.

When the model was applied to the actual group,

76.E% of the cases were accurately classified into Group 1 (error rate
of 23.4) and 88.9% were correctly classified into Group 2 (error rate
of 11.1).

Overall, 78.40% of the cases were correctly classified.

(Table X)

Again, the small number of cases in Group 2 makes it

difficult for the percentages to be closer to the actual model
outcomes. The actual pass rate of 85% for the group is higher than the
actual national pass rate of 77% for the same time period. (Table XI)
In this model the accuracy rate for predicting those who will fail the
exam (88.9%) is higher than for those who will pass the exam (76.E%).
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Table IX.

Discriminant Analysis Tables After Graduation

Canonical Correlation
Canonical Correlation Squared

=
=

0.4860
0.23E2

Function

Eigenvalue

Percent of
Variance

Cumulative
Percent

Canonical
Correlation

1

0.30924

100.00

100.00

0.4860

Wilks' Lambda

After
Function
0

Chi-Squared

32.604

0.76380

Significance

DIF

4

0.0000

Canonical Discriminant
Function Coefficients

Variable

Medical Record CPA
Credits at Graduation
Composite ACT Score
Age

0.71866
0.25064
0.58718
0.34875

Entered
Lambda

Step
Included

Variables

Medical Record GPA
Composite ACT Score
Age
Credits at Graduation

1
2
3
4

1
2
3
4

.83210
.78974
.77506
.76380

.0000
.0000
.0000
.0000

Group Centroids
Group
1 (Passing Exam)
2 (Failing Exam)

Function 1
0.22625
-1.34494

Discriminant Groups:

Pass/Fail Accreditation Exam

Variables:

Medical Record CPA, High School GPA.**
NuMber of Credits at Graduation,
Composite ACT Score, CPA at Graduation,**
Age, NuMber of Program Courses Repeated**

*SPSSx
** The F level or tolerance or variable included was insufficient for
further computation in the analysis.
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Table X.

Classification Results After Graduation

Actual Group

Number of
Cases

Group 1 (Passing Exam)

107

Group 2 (Failing Exam)

18

Predicted Group Membership
1
2
82
76.6%
2

Percent of Grouped Cases Correctly Classified:

*SPSSx

25
23.4%
16
88.9%

78.40%
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Table XI.

Accreditation Exam Pass Rates

Year

Fall 1979
Spring 1980
Fall 1980
Spring 1981

MRT Program

National

60

61.7*

100

62.E*

87

57.7*

100

80.3

Fall 1981

86

83.5

Spring 1982

50

66.0

Fall 1982

89

72.0

Spring 1983

67

71.1

100

79.0

90

79.0

Fall 1984

100

84.4

Fall 1985

100

94.4

Fall 1986

84

88.6

Fall 1987

90

93.4

Fall 1988

73

80.3

Fall 1983
Spring 1984

Average TOtal Mean
Pass Rate

85.06

76.93*
81.00

*Includes both students writing the exam for the first time and those
retaking the exam.
Nbte: National pacs rates for students writing the exam for the first
time were not available for three exams. The national pass rates for
those years include students taking the exam for the first time as well
as those students rewriting the exam. Generally, this combined pass
rate is lower than the pass rate for first-time writers only. The
total national pass rate was computed both with and without the
combined pass rates.

CHAFTER IV
CONCLUSIONS

This study focused on the use of readily available academic and
demographic data to predict academic success in a medical record
technology program and the subsequent attainment of a passing score on
the accreditation exam.

Identification of such indicators would be

helpful in selection of students into the program, continued retention
of the students, and advisement of those students at risk of failing
the accreditation exam.
Specific to medical record grade point average, 52% of the
variance could be explained by three variables.

These variables were

high school GPA, college GPA entering the program, and composite ACT
score.

There were five variables which were the best predictors of GPA

at graduation.

These variables, age entering the program, high school

GPA, English ACT sUbscore, college GPA when entering the program, and
nubber of credits at graduation accounted for 61% of the variation.
Obviously, several intangible and/or unmeasured variables account
for the remaining variance when addressing grade point averages.

The

length of time taken to complete the requirements for the program
(part-time or full-time student) would affect the average, since
part-time students generally have a higher GPA than full-time students.
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Several personal characteristics would also have an effect on student
performance.

Marital status and number of children would affect the

student's responsibilities outside of school and the amount of time
available to devote to studies.

Financial status, including

grants/loans received, and number of hours/jobs worked each week would
also affect the amount of time available for studies. The inherent
amount of stress experienced by a student could be increased by some of
the Above factors.
Relative to the overall performance on the accreditation exam, it
appears that even the best indicators of success, high school CPA and
composite ACT score, account for only 32% of the variance in student
performance.

Once again, several intangible and/or unmeasured

variables account for the remaining variance.

One of the possible

variables to be included would be pertinent work experience.

This

would include work experience 1) prior to entering the program, 2)
while as a student and 3) between the time all requirements are
completed and the exam was taken.
Students graduating prior to 1985 could write the accreditation
exam during the Spring or Fall, but some students did not write the
exam on the first opportunity.

When the exam date was changed to once

a year, fast-track students would have a wait of four to eight months
between the time all program requirements were met and writing the
exam. Knowledge gained through work experience would need to be
measured against knowledge gained during the program and forgotten
during the interim.
The amount of time spent in preparation and methods of preparation
were also not included in the study.

Also, during several years 1-2

day workshops were held on campus prior to the exam.

Attendance at

these workshops was also not considered in this study.

Emotional

factors on the test day, including test-anxiety, were also not
considered.
Identification of those students who will paqs the accreditation
exam is higher at the time the student enters the program and during
their progress than at the time of graduation.

Based on the variables

of composite ACT score, age entering the program, and the number of
medical record core courses repeated, 84.1% of the students who
actually passed the exam were identified as doing so. Conversely,
66.7% of the students who actually failed the exam were identified as
doing so.

Based on the model, approximately 15% of the students who

are predicted to pass the exam will actually fail, and approximately
one-third of the students who are predicted to fail will actually pass
the exam.

Overall, approximately 82% of the students were correctly

classified. This model would be best used prior to graduation to
identify those students who are predicted to pass the exam with an
accuracy rate of 84%.
Consideration of additional data at the time of graduation,
specifically medical record GPA, number of credits at graduation, and
GPA at graduation, affected the predicted pass/fail rates.
Approximately 76% of the students who passed the exam were then
correctly identified as doing so and approximately 88% of the students
who actually failed were correctly identified as doing so. Overall,
approximately 78% of the students were correctly classified.

This

model would be best used at the time of graduation to identify which
students are predicted to fail the exam with an accuracy rate of 89%.
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As indicated in discussing the overall exam performance, there are
several intangible factors which were unmeasured and may influence the
individual student's passing or failing the exam.

Recommendations

During the selection and retention process, it is advantageous to
focus on those variables which will significantly affect the decisions
which are rade by faculty meMbers.

It is clear that an effort must be

made to maximize the selection and retention of those students who will
fulfill the program's course requirements, as well as pass the
accreditation exam.

Towards this objective, the recommendations based

on the findings of this study address three different areas: 1)
prediction of grade point averages (medical record CPA and CPA at
graduation), 2) overall performance on the ART exam, and 3)
passing/failing the accreditation exam.
As a result of this study, those variables have been identified
which most significantly affect a student's medical record CPA and
overall college CPA.

The variables of high school CPA and college CPA

at the time the program was entered significantly contributed to both
of the grade point averages. The composite ACT score was also
significant in nredicting medical record CPA.

These three variables

are available at the time of selection into the program, and are
currently assessed during the selection process.

Three additional

variables, age, English ACT score, and number of credits at graduation,
were significant in predicting overall college CPA.

As these variables

are not currently included ir the selection process, it is recommended
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that they be included in the future.

(The number of credits at

graduation could be estimated based on the number of earned credits at
the time the program is entered.

Those students with more credits at

the time the program is entered would have more hours at graduation
than a student entering the program directly out of high school.)
Relative to the accreditation exam, overall performance is best
predicted by high school CPA and composite ACT score.

However,

two-thirds of the student's performance on the exam cannot be explained
by these two variables, and consideration of them should be minimal.
In determining which students will pass the exam and which students
will fail, several variables were significant.

In determining which

students will pass, consideration of the composite ACT score, age when
entering the program, and number of medical record core courses
repeated will result in an accuracy rate of 84%.

Prediction of the

students who will fail the exam can be made at an accuracy rate of 88%
when four variables are considered. These variables include medical
record CPA, number of credits at graduation, composite ACT score and
age when entering the program.

Since the overall pass rate on the

accreditation exam for the program is 85%, and the national pass rate
is between 77% and 81%, current admission and retention policies seem
to be adequate.
While successful completion of program requirements is a major
goal in medical record education, passing the accreditation exam is the
final measure of student outcome.

The results of this study indicate

that additional research needs to be conducted in the areas of overall
performance and pass/fail on the exam.

Additional factors, such as

time and methods of preparation for the exam, work experience, and
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emotional factors at the time of the exam need to be included in future
research. The findings from this study are valuable from the
perspective of identifying which students are at risk for failing the
exam.

It is recommended that the study model be used in the future to

identify these students and emphasize to them the need for intensive
review prior to the exam.

1
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APPENDIX A

ADMISSION AND RETENTION POLICY
MEDICAL RECORD TECHNOLOGY PROGRAM
WESTERN KENTUCKY UNIVERSITY

Introduction
Enrollment in the Medical Record Technology Program is limited.

An

admission policy is necessary to reduce subjectivity in making admission
decisions and to serve as a guide to the Departmental Admissions Committee
responsible for student selection.

Also necessary is a retention policy to

deal with the occasional student who does not make the anticipated progress
after acceptance into the program.
Although the proposed admission and retention

policies provide minimal

standards and guidelines, each case will be reviewed on its own merit and
the Medical Record Faculty Committee will be allowed to make exceptions when
extenuating circumstances warrant.

Admission Policy and Requirements
Decisions regarding admission into the Medical Record Technology Program
are based on the following criteria and are made without consideration of
age, religion, national origin, handicap, or marital status of the applicant:
A.

Graduation from an accredited high school with a minimum grade
point average of 2.0 (applicants holding the High School Equivalency
Certificate as a result of successfully :ompleting the G.E.D. test
will also be considered).

B.

Satisfactory scores on the ACT of 14 or above

C.

Acceptance for admission to Western Kentucky University

D.

Attainment of a grade point average of at least 2.0 on any college
course work previously attempted.

Applicants with successful college

backgrounds receive priority, with emphasis given to the completion of
science courses.

P.

Recommendations from (1) the high school principal or advisor
(college dean or advisor if applicant has previously attended
college), (2) an employer, minister or other person unrelated to
applicant ani (3) a medical record practitioner.

An official high school transcript (or high school equivalency credentials),
ACT scores, transcripts from all colleges previously attended, application for
admission to the Medical Record Technology Program, and letters of recommendation
must be submitted to the Director of the Medical Record Technology Program by
May 1 annually for admission the following fall.

Applicants will be notified

of their admission status in June and students accepted will represent the
highest quality candidates for that particular class.

Retention Policy
Academic problems of individual students should be detected early and
corrected, if possible, by counseling and tutoring.

A student who fails to

successfully complete any medical record course will be dropped from the
program but may apply for readmission for the following academic year.

Lack

of success in completing a course after readmission will '..esult in the student's
being permanently dropped from the program.
A student who makes below 2.0 or "C" in any medical record course is required
to repeat the course.

Any student whose GPA in medical record courses for one

semester is 1.8 or below is encouraged to change into another field of study.
If the student chooses to continue and completes another semester with a G.P.A.
or 1.8 or below in medical record courses, he/she will not be permitted to
continue in the program.

Students who complete the first 2 semesters of the

medical record technology curriculum with less than 2.0 may not be allowed
to register for Directed Practice (MR 1901).

Conclusion
Careful screening of applicants for the Medical Record Technology Program
helps to ensure the selectim of students who are capable of successfully
completing the program.

The occasional

situation in which a student does not

make the anticipated progress will be handled in accordance with the stated
retention policy.

Revised and Approved
January 29, 1988
Department of Allied Health
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Sample Advisement Curriculum
MEDICAL RECORD TECHNICIAN PROGRAM
STH Rm. 415
Western Kentucky University
Bowling Green, Kentucky
42101
FRESHMAN YEAR
Second Semester

First Semester
3
3

Eng. 101 Freshman English
BEOA 201 Intermediate Typing
MR 100 Basic Health Record
Principles
Chem. 109 Chemistry for
Health Sciences
HS 290 Medical Terminology
AH 100 Intro. to Health
Professions

3
4
2
3

3
Eng. 102 Freshman Engl sh
of
MR 110 Fundamentals
4
Health Information
4
Physiology
_Bio 131 Anatomy &
3
BEOA 142 Data Processing
(MR 229 Health Inform.Processing 3)
Math 109 Gen. Math or
3
116 College Algebra
1
(Physical Development)
18

18

Directed Practice

2

SOPHOMORE YEAR
Second Semester

First Semester
Health Data Assessment
and Presentation
Psycho 100 Intro. to Psycho.
(or Sociology)
HS 383 Biostatistics
HS 381 Community Health
Ah 329 Intro. to Pathophysiology
(BEOA 142 Data Processing
MR 220

3
3
3
3
3
3
3)
18

MR 221 Organization and Adminis3
tration of Med. Records
MR 230 Seminar & Field Experience 3
3
Bio. 333 Pathophysiology I
MR 231 Legal Aspects of Health
2
Records
Psycho.370 Industrial Psychology 3
2
(Physical Development)
3
Care
Health
HS 340 Intro to
Administration
19

Medical Record Courses Laboratory-90 hours
Directed Practice & Clinical Practicum--540 hours

Revise°
CURRICULUM

-

MEDICAL RECORD TECHNOLOGY PROGRAM
207 Academic Complex
Western Kentucky University
Bowling Green, Kentucky
42101

FIRST YEAR
Second Semester

F . st Semester
*LNG

100

Freshman English

3

MR

100

Basic Health Record
Principles

4
2

MR

290

Medical Terminology

PS'

100

Introduction to
Psychology

RIOL

200

Intro to Literature

3

MR

250

Classification Systems

3

MR

291

Advanced Medical
Terminology

MATH

109 General Math
OR
116 Fundamentals of College
Algebra
102 Typing II

3
MATH

4
16

Anatomy & Physiology

131

ENG

AOS

3
3
15

Summer Term
MR

190

2

Directed Practice

SECOND YEAR
Fourth Semester

Third Semester
CS

MR

MR

MR

MR

BIOL

145

210

HCA

Introduction to
Computing

3

Principles of Medical
Transcription

2

Organization & Administration of Health
Records

221

251

225

MR

220

110

Health Care Organization
and Management

3

Health Information
Systems

4

Specialized Health
Record Systems

3

4

Advanced Coding
Concepts

3

Legal Aspects of Health
Records

2

Basic Pathology of
Disease Processes

329

MR

340

3
17

Elective
(Restricted to ACCT 200,
AOS 250, CH 381, ECON 150,
SCO(4 161)

3

Physical Development
(PHYE) 100, 101, 102, 103,
104; HE 100, SFTY 171;
HEFL 167; MILSC 100, 101,
102, 103; MUSIC 147, 247,
347, 447)

3
16

Summer Term
MR

295

Seminar and Field Experience

TOTAL CREDIT HOURS:
*LIE

101

6

72

Use of the Library

can be taken this semester of first bi-term of the second semester.
01$11—Ftwom pad two woo Mei OW $7776
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DATA RETRIEVAL FORM
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Control No.

Student Name
Age(entering proaram/first course)
high School GPA

Rural/Non-rural }I.S.

Previous College GPA

Number of Hours

Collece GPA (graduation)

MR GPA
ART EXAM-date

Course grades

MOCK

ACTUAL

MR 100
1979-1984

anatomy

MR 110
stat
MR 190
records
MR 210
term
MR 220
leaal
MR 221
ICD
MR 225
P/F
MR 250
MR 290

No. of semesters

1985-88

mcmt

MR 291

leaal

MR 295

pers
his

ACT Scores
record
Eng
P & R
Math
stats
Soc S
QA
Science
class
Composite
codina
PjF

